tions are growing, pushing t urban and suburban pollution fa rural corridors. Chicago and Los An for example, have over the last 20 yea increased their land area more than 10 times faster than their populations. In a particularly striking example of sprawl, Phoenix, Arizona, is encroaching upon the desert at a rate of one acre per hour, leading Michael Fifield, head of the architecture department at the University of Oregon in Eugene, to comment that "the only thing stopping Phoenix is Tucson."
Unchecked urban growth is linked to many environmental problems, including increased automobile emissions, deterioration of air and water quality, loss of rural lands, and a declining sense of community. The emerging consensus among citizens, planners, government officials, and environmental groups is that sprawl is unsustainable, and coordinated land use planning strategies are needed to check its growth. sprawl begins and ends." Reid has nonetheless come up WIth a widely referenced definition for sprawl, which he describes as random development charac--terized by poor accessibility of related land uses such as housing, jobs, and services like schools and hospitals. Among these undesirable land use patterns he includes commercial strip development, low-density residential developments, and scattered, isolated developments that leapfrog over the landscape.
According to Ewing, one thing all of these land use patterns have in common (in addition to automobile dependency) is a lack of open, functional space. For some people, this sense of isolation from the nat-sometimes contribute to the problem by giving tax breaks and other incentives to industrial employers looking to develop in suburban areas.
The expanding number of suburban jobs has enabled greater numbers of middle-class workers to leave the city and build homes on the outskirts of town. This phenomenon has caused a number of planners to suggest that sprawl is the United States' development pattern of choice, a logical fulfillment of the "American dream" of a house in the suburbs, a lawn, and a two-car garage. Richard Morrill, a professor of geography and environmental studies at the University of Washington in Seattle, writes in his book Our Changing Cities that as many as 80% of surveyed U.S. citizens indicate that they would prefer to live in low-density, single-family housing, if given the choice.
Unfortunately, the flight to the suburbs has often left a crumbling and disinvested urban environment in its wake. The effect is sometimes circular-as residents leave the city, the economy of the urban environment declines, causing more people to leave. In some areas, for example Kansas City, Missouri, where the urban edge is moving beyond downtown at a rate of 2 miles per decade, the result is a "golden ring" of expensive houses that surrounds the city, but within which lies a landscape of boarded-up shopping centers, vacant lots, and unsold properties. But Furthermore, urban airsheds are limited relative to the density of their populations, and are thus less able to absorb pollutants than airsheds in lower-density suburban environments. If viewed from the perspective of exposure, many more people are affected by poor air quality in the cities than in the suburbs.
Finally, an estimated 50% of all vehicle-related pollutants are released during two critical periods: upon ignition (cold starts) and during the so-called hot-soak period that occurs as the car cools down. The more relevant relationship may be not so much between air quality and increased VMT, but rather between air quality and the number of individual vehide trips. The effect of more vehide trips is a subject of continuing study.
Even with the increase in VMT, the EPA Office of Air Quality Planning and Standards' report National Air Pollutant Emission Trends, 1900 Trends, -1995 Ironically, the use of catalytic converters to reduce vehicle emissions is inadvertently increasing emissions of nitrous oxide (N20). This is because catalytic converters get so hot during their normal use that they facilitate the oxidation of nitrogen in the air. According to the draft EPA report 1998 Inventory of U.S. Greenhouse Gas Emissions and Sinks (1990) (1991) (1992) (1993) (1994) (1995) (1996) , N20 emissions increased 44% from 1990 to 1996, primarily due to the rates of emission in new vehicles. These emissions impact directly on public health. Like other nitrogen oxides, N2O molecules react with volatile organic compounds in the atmosphere to form smog, which can cause breathing difficulty for asthmatics, coughs in children, and general respiratory illnesses. Additionally, like a number of other vehicle-related pollutants, especially carbon dioxide (CO2), N 0 plays a major role in the greenhouse effect. Although its emissions are much lower than those of CO2, N20 is approximately 310 times as powerful when it comes to trapping heat in the earth's atmosphere.
According to the same EPA report, all greenhouse gas emissions have been increasing in the United States over the last decade. Much of the increases are due to rising VMT, although emissions from stationary sources, particularly power utilities, are also important. There is now a nearconsensus in the scientific community that greenhouse gas emissions are causing global climate change, with potentially catastrophic consequences. The United States is the world's largest producer of CO2, and transportation is gradually assuming an increasing share of the total output.
In Center for Agriculture and Environment. Using the most recent data compiled by the U.S. Department of Agriculture's Natural Resource Inventory, the AFT estimates that nearly 50 acres of prime farmland in the United States are being lost every hour of every day, primarily due to "scattered and fragmented urban development near major metropolitan areas."
The environmental consequences of farmland loss are complicated and frequently debated. There seems to be a general consensus among land use experts that the United States has more than enough land to provide food for both domestic consumption and export. Gordon, for example, suggests that the country has a surplus of agricultural produce and arable farmland, and that even a doubling of urban land uses wouldn't seriously affect agricultural output. However, according to Sorensen, the problem is not so much the amount of farmland left behind as sprawl Quality, new urban growth in a number of states was depleting water supplies at the same time that their populations were increasing, often at the expense of local farming operations.
Effects on the physical environment are only part of the consequence of increased development in rural areas, however. The character of many of the United States' rural towns is also being strained as parcels of land are subdivided and sold off for residential development. A number of the small towns in southern Maine, for example, have seen their populations increase by as much as 18% in the last three years, while growth in the urban centers has leveled off. This rate of growth is resulting in increased taxes and strained social services, and has antagonized the preexisting local population. Many in the local communities look with trepidation at increasing newcomers, fearful of a loss of community and increased suburban crime.
ace of our own. The trend toward spread-out single-f es can actually lead to a sense of isolation and loss of the ity that is found in small towns and urban areas.
Solutions
If there is one thing that most stakeholders working on the sprawl issue seem to agree on, it is that sprawl is essentially a local affair. Just how a community goes about dealing with its growth depends largely on its own environment, culture, and economy. Therefore, government agencies and private organizations working on the sprawl issue are heavily vested in addressing local concerns, even as they recognize sprawl's larger implications.
"Traditionally, land use decisions are made at the local level. We believe that should continue to be the case," says Keith Laughlin, head of the Council on Environmental Quality's (CEQ) interagency task force on urban sprawl. "The question is, how can we assist those at the local level that want help?" he says. "The government has information and technical tools that can assist communities to make the right decisions." At the request of Vice President Al Gore, the CEQ's interagency task force is currently holding a series of meetings with local land use officials, and drafting a set of recommendations on managing sprawl.
One group that is steadily gaining visibility is the Smart Growth Network, a growing coalition of stakeholders currently comprising 100 individual members and 15 partner organizations including the EPA, the National Resource Defense Council, and the Urban Land Institute (ULI), a Washington, DC-based nonprofit organization that focuses on the concerns of the private sector. The ULI has made smart growth the centerpiece of its policy agenda for the next two years.
The Smart Growth Network has been holding a series of conferences around the United States in an attempt to bring together stakeholders to build local and national land use coalitions to find progressive ways to deal with growth. Network members benefit by having access to the combined resources and expertise of the entire organization. This is useful as they attempt to apply the principles of smart grwWth to tiir own communities.
'Smart growth encourages more mixed-use and compact development," says Tregoning. "You can't rely solely on residences to make up amily the tax base because residential com-development typically doesn't pay for itself. We're also trying to 
